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t , £ O^/** ;K7)fi dieses $ *itfriE#II*J&* <b fctilt L $ -£T*B 

StcRjfc&^riRiica #ti" £ III xa^a^js $^w>Xi, hu I 
/ ■? * ;K*i3l{±lu &&7tz'< * ^<r>Wcn \z WM. £ tiftft £ Mm V y X [6] »fC 

*t"t * *1M o v > xjR^^jfi $ n w y x t , mrie^/-* * ^ o mri eitiSfl 
mii^ o n Kfi $ nn* * mrs a v > x i,z |6] tt r jki*-*- & t * k iz m 

Itmm 3 ] fflE V y X<DM£Mm f ^Hu iERW^^M flfrffi W > X<D 

m * t o nj <7)JS8i h j: o /h $ v ^ t * mm. t -r & it 1 x « 2 k ga*<o sl^m 
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£=arctan (e/OD) 

a =arcsin (1/ n • sin/? ) 

f = P/tana 

m^m^mm ^y^p ^rnm^mtzt^ t t-t* tmm 4 kib**> 

£=arctan (e/ OD) 
a=arcsin ( 1 / n -sin/3) 
H = P/tan« 

7 ] mrffi v y z<DM&mm f rt*iitrSfiR*t«<^ffl tu> Xoi £ 

<h <7) noil H J: *) ± § v> d £ 1 1" & 1 X l± 2 Kf SlfcOjzHfrBffc^ 

H/ f V/L + 1 

/?=arctan (e/OD) 
a=arcsin (1/n -sin/?) 
f =P/tana 

i o ] mimmmm^M o d x mtzwm&K&xZm e , itr is v > 

XojB*fspn, «rlBR*t«O^Bi:^>XoTl^;fcom«)i«IH, 
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a=arcsin (1/n-sin/?) 
H = P/tan« 

[If ^ 11] 1 ^^-fiU^Blffloiiift^^^-r^M^^raBRfflo® 
3^ t * )l/ftX (i m I BfcTj^ f * IMDWi K BBS $ fr^tt * hu 12 W > X £ [6] ttT S# 

m^-r %>m%m. mzft&ffit&Bi x/Kmrn^mx. &mm <r> mm. * m^-r &mmz 

ttilti- ^ v y x^^-^ffM $ *l£ > x t „ tfrsi^/t* ^ofrffiaa 
u&w&w&fi k sea $ tiwt £ hu f a i/ > x \z rsj tt-c R#t-t £ t * twia a 

itmm 1 3 ] iu tana amk<om^n ^50° jsLt-c* zztzmit-r 

[It^^i 4] mtzvyXffvy^*?.? i/>xxiJ77-f r>f i^>x-e 

^ t zqmt-tznmm imi 3 o^-r tu^ 1 m^mm^AL^mmm^m 
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g £ £ - t £ i: 1" £ ^m^*^ffi 0 

[IMfcgl 7] 8Kf?mi£, 8HBrS8*U PDA, r-AE fy^^*>5 
Xlify eftt"$>^ : i ^Sth t Sf!*S 1 6 HfSfc^^^So 

[0 0 0 1 ] 

[Hioi;t4ft*^»] 

[0 0 0 2] 

[*£*0&#t] 

&xiu 2 8 O^z^fV <7)$t¥%J-- ? } ) v K(i rM^l^i, isj-^ftw^ 

%~r^bh\ t^mtx^z (Mx-if, mmicmi :mm+mm rs^x-rvx 

BI tc^Mo & & Sift * * * t^Tjk-r &Z\t t%Z> 0 
[0 0 0 3] 

1 1 & « t> l $ £ it it & - 1 a* -e # & v > 7t & , & ^ -e {* 01 m. * m m l & v m & l 

[0 0 0 4] 
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tLTv^o ;^7'yn^'J 7^jS;fi, 1 8 9 6^CB e r t h i e r«L 
, 1 9 0 I v e s l/ZXoXm^ZtitzbZtiX^&o 

[0 0 0 5] 

I v e sfCi 19 1 9 1 0^ii:|IW$ii?to Ell 8(iP>f^a7l/>X 

1 2 mi 9 w>f ^^7i/>x$:fffltai#i^a 

7t^7^;u[!-C&£ 0 IU1 8 H/J^-t" i ^ lx>-f-^r 7 V>X 1 2 1 f± 
(y'J > K'J *;l/lx>X) 1 2 2ri 5 \ -e-Ojg^IfiI* f ffl5Hc3Fff i 9 

[0 0 0 6] 

-e-LT, mi 9f:^tJ;^:> &J«fc, u>f *a7l/'/Xi 2 1 

, ^/^V 10 6, 7c:^ 1 0 8 7&*Be«$*LTi3 «K l/>f + a7l/>X 1 2 1 

1 0 6 <7)®ft7) s fiSLTv>& 0 1 0 6 ic^v^r 

(±, ^iiiHi fflo®ft^^i"^®* 1 2 3 tzm 1 4 2 mvm&zmTF-fz 

Ifl2 4tmt:Se?iJ$*iTv^ 0 dofci, ffiB:i«t^itl2 3S 
OTffi^l 2 4^£>&£f£i±, b>f+i7l/>Xl 2 lO^dh^l 2 2K*fr(SL 
tv^ 0 «1 0 8frbm,ML&mm*T&MLtzltl±, u>?-*j- 

7l/>X l 2 1 OflSB 1 2 2 tcj; ^^^ii^fpj^^^i^nig^^t^tL^o - 

iziLim&zmmz-itz - ta>n$mz%z>o 

[0 0 0 7] 

— 7 -^XA'J Tyj^fi. 1 8 9 6^CB e r t h i e r^flL, 
1 9 0 3%-lZ Ives HioT^liE^n^o 02 0 (i. ^77^^'J7tf 
fflt-^^Mft^^^^-r^^^HIT^^o IH2 0 H^-fi 9 
9 y ^^'j 7 1 0 5 li, ^v^^^to#-i5:<7)MP> BP*>, ^'i7M05a^ 

fl^KSfLfc^yr (js*«) -eab&o fit, :^777n^'j7i0 5^) 
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1 2 4^WJ$tLTV^ 0 ^77 7n^'J7 10 5«W|I« 

ifi£K BP*>, Ic^/^H 0 6 <Dfctm^&. itmi 0 8*«$tLtv^ 0 
[0 0 0 8] 

ytmi o 8^»bmi+$n, ^77 y r 1 0 soma U'Jvmos 

a) £MU £Hffl!I^il 2 3 «riSi§Lfc3fcl±, M18 1 t&£ 0 
« 1 0 8^<bmit^tt, X'j7M05a fcilitU 7iBHffl®lt 1 2 4 
L/:*ltt$l 8 2 iii, Z<Dt&, ±imi&<nBl&1> s °If&t%2>&m%<oGL 
Bl±, >^9 5 y r 1 0 5 £®5t£<7)f£eil8#KJ: O&^SfL&o BP*>> 

II^O^BI 1 4 1 li, *ttfc<7>;&Blffi®St l 2 3 Kttfo1r2>i£X<Dih%i 181© 
iiifti*rtfc*»K JLo, aifo£Kl 4 2 (i. ^t©Ml 8 2<DMMit\H^ 
&2>Zttf>&mt%& 0 itili, 02 0 K;fcv>T. H0#<7)^fBIl 4 1 fc^HR 1 

4 2 1 * i 4 3 2 o tc^i-izg^^ojL^oTisit i o 7 rtuffiii-r**^ 

T*&& 0 2l#nra«l 0 7Kj3»t*£KffiM*l 2 3Xy£IRfflH*l 2 4 co@£ 
^J^lRj^^^-S^O-? ai^nr^ 1 0 7 Kistt 1 0 7 a ^ 
ii^^7) ? ft^ftv^^t^^o Zmtztb, 4 3j&*Xj&1 0 7 at:fitt 

* 1 0 7 a 1 0 6 t<D$&%$.ZWMWim$&mOD t u -osg^i-ets 

£i-&£fc&t&f£&fc:8H£L-Cv>*o 3l#nrSi*l 0 7 Kfclta^/** 

;H0 6H cOffi^t^ftMtimffE^I 0 D t & & «*#J ^¥1 * , ftitiiUM 1 0 . 

1 2 3 ay^itfflii* 1 2 4*»f>o**n@jj*-t&c tiz&Zo ^<otztb, mm% 

[0 0 0 9] 
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[0 0 12] 

tf^mm x&z>t^\,z\±^ ti mm <d x o \z R#t $ n & tz # > f u x. (««r^ 

[0 0 13] 

Z\<7)fzfr, #1^8- 1 8 4 8 4 6^ (#^MD tcfSUcCO <fc -9 E 
M1SHIHi£bB^^l^tt^M^*$tLTv^ 0 [12 1 liW&mm^ZKM 
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[0014] 

[0 0 15] 

[^#f^m 1 ] 

iiBBT^l 1 r3^7GT^ X7>^J 
[#f«Cj& 1 ] 
JftMFF 8 - 1 8 4 8 4 6 
[0 0 16] 

[0 0 17] 

[0 0 18] 
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[0019] 

> K»; *;H/>X(i, ^/U^2W2If CfeBJUBlJSt5 1, ^Blffi® 

us 1 x^mmmms 2 frh<njt\$, i/>f^a7u>X3i:j:i)iiffu * 

*^*£E LXi±E RtCfSjtt-rtbl+i-^o Z<Dtztb, mm^^6 1 £fgi£E L 
tcf£g£-»i:, £Bg. 6 2 £«i*ER *K £&6 1 fc;£IRffitf> 
B^*A*$*L*^*tc, £BI6 2 ^Blffi^Sff^A^tU 3Lfcmte*mm, 

[0 0 2 0] 

T\ i2 4 C^t^^fil/^fffl LxmW-f&o l/>f + i7l/>X3^i6i 
^flaU^t^HJIto|BIHI«rHi: U !✓ ^ 9 V >X 3 (DMifx^i n 

1 7& J #&E?!l $ titv^ tottSo ;©w>f^a5U>X3 <nM&MWi f 

t l, i/>xif7fiiLht^o»f2«ii, & im<7)&$mmm5 1 

W£BIffiIIiit5 2**iatw«:orE«$tL-CV>4o » Ot'-yf l±P tf^ 
o lo<7)fi^3 1 fc#LT#l AMBUSH* 5 1 S.ZtffrBIffiilisit 5 2«2Bi 

d »t» u>xt to &«*™_t k is »t & mm 5 1 r trttmmm 5 

<DmMZW L t U ?2 W<f^t:tf t«.MffllB3ll5 1 t^BIffl®^5 

2 Ojbt©Wfc, ^*T-2 <0#K&1ti-*S*#O4M^fcOffiJtS:Wp 
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^S.ra#t^^^^ a RTfp t U W>^*:x9 P>X3 <«H{£fi-f£fi£|$3 
[0 0 2 1] 

(±SttLTt^o ifc, 1/ >f a 7 1/ >X(Ottfl-^Mt-?, 1 1 C i 19, n 

> x ® t m m t <d m <v m m h r w > x m > ^ l * * ^ -r & 0 x * * & g u n 

[0 0 2 2] 
111] 

n • sin a =sin/? 
[0 0 2 3] 
[&2] 
OD • tan£=e 
[0 0 2 4] 
[»3] 
H • tana =P 

[0 0 2 5] 
[&4] 
n • sin/ =sin£ 
[0 0 2 6] 
[$C5] 
H • tan/ =C 

[0 0 2 7] 

[me] 
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OD • tan£=W L 
[0 0 2 8] 

Wp-W L = C 
[0 0 2 9] 

Wp = 2mP 

[0 0 3 0] 
[8£9] 
W L =m L 

[0 0 3 1 ] 

±fEifc£2. 1X^3 i D, ^^rTIES^l 0. 1 lWl 2tff$L+Llr2> 0 
[0 0 3 2] 

[mi 0] 

£=arctan (e/OD) 
[0 0 3 3] 
[ifcll] 
a =arcsin ( 1 / n • sin/?) 
[0 0 3 4] 
[mi 2] 
H = P/tana 

[0 0 3 5] 

t tz , _tiatfc£ 6 r if 9 <t 19 ti BifcsS; 1 3 j&*jfc£-r & 0 t > ±1 em^ 7 7!;M 
9 ct •) „ Tism^: 1 4 tfi&SLt&o Jisam^ 5 £ ^ riem^: 1 5 ^j&s: 

[0 0 3 6] 

imi 3] 

£=arctan (mL/OD) 
[0 0 3 7] 
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[114] ' 

C = 2 mP-mL 
[0 0 3 8] 
[mi 5] 
y =arctan (C/H) 
[0 0 3 91 

IEifc£l 7i:±t)^4, 
[0 0 4 0] 
[116] 
f =H 

[0 0 4 1 ] 
[117] 
r = H • (n - 1 ) /n 
[0 0 4 2] 

^^ffli-^^^T-^^^i-HI-e^^o H*tTyf-P3&*0. 2 4mm 

-C&&^*T-£4H;£U l/ma7l/>X3«tltSf$n^l. 4 
9t*^'f'J^f;M^^'Jl'-f (PMMA) £1£ffiU l^XtH^Sig-tO 
i£*|OD & 2 8 0 mm t EB$tO D Hi3tt&®3tt£;K:Jxi^l@ e £6 5 mm t L 
, m<7>fit£ 6 0 t%Zfc-fZ> _ti££ifc£^ X *9 , l/^XMtli*«h^^|H{± 
1 . 5 7 mm, W >X<0#t <£Sgg| f (± 1 . 5 7 mm, l/>Xtf^f LiiO. 4 7 
8 2 mm, 1^ >X<7)ffl W@ r (± 0 . 5 1 6 1 mmtftilf^^ t^^^> 0 
-tLtlJ:l9, ^I18 1i, U>Xmfrb 2 8 0 mm<7){3;gH@eg L£ >r <hic& 
-5, iJt, If k?7f P = 0. 2 4 mm^.fc&t£f§^ff*& 1 7 (i 0 . 18 6mm 
KSfcjeU L£ 0 EP*>, H«l 7<7)MfJJ^^ilii^^ 0 

. 0 2 7 mm<7)#NUFfIl^lW^nTv^ 0 #^fUt(i, ^Tj^M^IfeS: 
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[0 0 4 3] 

HI 2 6(±> ^>XOT^<bffi«IOD= 2 8 0 mmtzitffitltiWimm^&tf 2>ffi 
- v a ^Ofi*^Lt^7 7ia"ei4o flttt£>tl^£BO- 6 0 mmfrb 0 m 
£HI£iegL£it^ £B&Kfi+#&*<9« ? A#U ^IRtrt±jt**ta A,i?A 

[0 0 4 4] 

Jt3 0° , 2 yumO^jgfc, EttKO^^LtTyf- 1 0 fxmXZnWt^ 
ii:SEiL/:o E*#tt*±H£1!S:*-C*4o ®2 8Ji, :«y5al/-y3>8* 

[0 0 4 5] 

— k t±H flS^ti^r co^MSf K fc> o r 9 > r& %$lW \z&&t & o 
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[0 0 4 6] 



& « * * m ® -f & - 1 z i ati 1 1- £ o 

[0 0 4 7] 

[its * »*"t & ^ £> (D^m 

[0 0 4 8] 
[0 0 4 9] 
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g $ unit * frifi w y x ifi] tt t Rifi- £ <h* * n itzmmmzm-tz kmm 
mmuyx^m^mf^mmmm^mmtrnmuyx^m^t 

[0 0 5 0] 

m^mmn^KM^fi, matum^^nrnzmn-r^o z<D-u^imm^ 
-t h mmi&r * ffiitir z>z\t a*-? # o 

[0 0 5 1 ] 

*%m<<zi%z> ±Li*mi%M7f^mzi3^x , mt^yx^m^M^muKmm. 

[0 0 5 2] 

IH fif^coft/h \£ y ^ £ V £ -T Z> t # , Hu fe V > Xo^^.gg^l f , R Xfm mKM 

u^mmt yyxcom^t<Dmco^.mnmk^:i 8%mtzi-z\ti)mi 

[0 0 5 3] 

mis] 

H/ f ^ V/L + 1 
[0 0 5 4] 

mm f 7& ? TI5^ 1 9 7^2 l^IttCH^ILK 
[0 0 5 5] 
Itl9] 
/? = arc tan ( e /OD) 
[0 0 5 6] 

im o] 
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a=arcsin (1/n -sin/3) 

[0 0 5 7] 
[I&2 1] 
f=P/tan« 

[0 0 5 8] 

[0 0 5 9] 

4Se, fulfill XV) jg^n, HufS&St^itM t V ^X^itMOfig&tp^ <7) 

r^»H , a^tToi* tf ? p ^mrisi^ i 9M20 xrrFia&ss: 

[0 0 6 0] 

[a 2 2] 

H = P/tan« 
[0 0 6 1 ] 

[0 0 6 2] 

[0 0 6 3] 

u<Dmmtmtzuyx<Dm&t(Dm<D$e.nLii, mmuyxe y^-L, so^iem 

kf -7 V &Ttm&, 2 3 €r M tzir d t il^ G 
[0 0 6 4] 
[&2 3] 
H/f + 1 

[0 0 6 5] 
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®^t: •y^P^BufE^l 9 7^2 1 tiffi* ^^Cisv^T 

[0 0 6 6] 

p^gggtH, Rz/m^m^mm^y^p^mmm^i 97^2 0W2 2*m 

ho ZtlKX*), U>X<DW&<DMZ < - t^t'l 1/>X<7) 

[0 0 6 7] 

«^ 3 he & ALi^mi^m^mm n , 1 m^ma iz&mm <r> m ft * a^-r 
$zu> x<DM£Mm f ^mrie/xMo^M t v y xcoti* t (D m <om>% h t ^ l 

[0 0 6 8] 

im^mm<Dm^^^^mm&\z^mmwKMm^m^Wim(D 
Tisi:^M^^^[6]^aiM^^«^@oix>x^T-«^^tL^i/>xi:. Mia 
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X llflfgE^'* * ^OSSti ttO&^Ufitf $ £ BU SB V > X |aj tt T Sit 

[0 0 6 9] 

ma k mm -r z> nm&r * vs±-t & z. t & 0 

[0 0 7 0] 

f*4itWiU»o IHIi!!i^KtcfeH1-*)lfKfi:T«r«t OWiiWI-r 

& c: t § <2> 0 
[0 0 7 1] 

^m^n#<2>3z:ft:®ft^^g{i, totals yx&uy***. 1 ? u>xxityy 

[0 0 7 2] 

1rh 0 dOStflfjft^llii, M^KM, mwxm^ PDA, x 

v ' 9 io * 9 X ti 7* v * )V tf -f* * T o T & J: v > 0 
[0 0 7 3] 

[0 0 7 4] 

(* 1 ©Il^ii) 

2 li$Iliit:#^I^*il^^till@-e^^o £#IHt^£Eg 1 it 
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>k M6^Ht H B H /iffiij<7)^Mc®iism imwL^ft, MM7<7> 

[0 0 7 5] 

^(DKmmm^m^mm^Kmu^mafmtmmx$>^>^K -m 

[0 0 7 6] 

a7i/>X3 (i. &u 3 1 a*— ^ tf y 7-x-m.tizmtia t /c^M ( v v > k «; * 

"Cab&o IOyT/K'J*;Hli, 2i<?)Bi (®Simfe4) 

[0 0 7 7] 

llOy'J > K'j 7j;H^>XIC «fc ^;£B6^HR£^ftltTM*)^&t£>*L£ 
o Z<Dm&^, ^til/>f^a7l/>X3, itB^«7S.^ H e H iS 5 £iti§L 

7s^ma7i/>X3^Mti.o r*mr4k**u #^*rfii 
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[0 0 7 8] 

KM4 <7)OT N oi !9®*<!:c7)K^^IHR(i, BuffiikfU 0 7b^ 1 2 1: 

Jfc^3Etci3V^Ti±, U>X3«ijSEIf (i, ifflfEgeSl 0 7I/M 1 

2SO f 16{:«tDim$tiSo ^Wtl, H^Sg^tODfi, #«xJi\ JJlT^io 

t <o ff * fse £ * i t iz x *) mri s£n kum fr&aiffi <7)® ft * g^tiBt* 

f>ffiltL/:^AItt^ h#UfifB^II^tufe^8Rffl<7)®ft^^i-^®«^f> 
mttLfe^Att-rSjtfrnrfti^twiSJt* 1^J|M£|*30;£|RJB1I3R4 a <h£BR 

2 t<Dffl<D$.ffiT$>2> 0 
[0 0 7 9] 

Ciw^m^^fB 1 it, 1?llx.f£\ El 2 iZTj^-rx 4MtS9Wi^ 
[0 0 8 0] 

^-O&Wlr&o 0 3littJI«'/Ul/-y3 ^Hf^fflL/t^^x^^^-t-o 

12 7«<7)^f>Tiil/>XiI (flffitp'LO £Mat£:<7>IHI<affi«tHR 

5 7mm^f£5e£*i, P > XV)£t arggft f = 1 . 5 7mmtf L^o -tL 
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